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carcinogenesis in humans, primarily because: (1) there is extended follow-
up in major epidemiological studies, particularly those of the Japanese
A-bomb survivors and radiotherapy patients treated for benign and malig-
nant conditions, and (2) the revision by a binational group of experts of
the dosimetric system for A-bomb survivors in Hiroshima and Nagasaki
allows improved analyses of the Japanese data. The report also addresses
radiation-induced genetic injury and health effects associated with prenatal
irradiation. While only limited application of the advances in our under-
standing of the molecular mechanisms of cancer induction and genetic
disease is possible, these have been examined with the aim of narrowing
the range of uncertainties and assumptions inherent in the risk estimation
process.

RISK ASSESSMENT

The 1988 BEIR IV report addressed the health effects of exposure to
internally-deposited, alpha-emitting radionuclides: radon and its progeny,
polonium, radium, thorium, uranium and the transuranic elements. The
current BEIR V Committee report includes information and analyses from
the BEIR IV report that are appropriate for cancer and genetic risk
assessment In addition, this report addresses the delayed health effects that
are induced by low linear energy transfer (LET) radiations such as x rays
and gamma radiation and, where possible, makes quantitative risk estimates
based on statistical analyses of the results of human epidemiological studies
and laboratory animal experiments.

The human data on cancer induction by radiation are extensive; the
most comprehensive studies are of the survivors of the atomic bombings
of Hiroshima and Nagasaki, x-rayed tuberculosis patients, and persons
exposed during treatment for ankylosing spondylitis, cervical cancer, and
tinea capitis. Radiation associated cancer risk estimates have been calcu-
lated for a number of different organs and tissues, including bone marrow
(leukemia), breast, thyroid, lung, and the gastrointestinal organs. To the
extent possible, the biological differences among human beings that may
modify susceptibility to radiation-induced cancer have been taken into
account.

Considerable progress has been made in our understanding of the
mutation process on genes and chromosomes and its expression as genetic
disorders. Due to a lack of direct evidence of any increase in human
heritable effects resulting from radiation exposure, the estimates of genetic
risks in humans are based, primarily, on experimental data obtained with
laboratory animals. As in all experimental animal studies, the extent to
which the results can be extrapolated to humans and the confidence that